
GROUP#: A 
ISP203A - Global Change 
Buoyancy 

Student IDs of Members Present: 

Class Notes 

A<.(o7063o'Z-
1Ii/3S 7J 
MfJBllb30 b 

"'"'-

eJJe 
c::-- IrlJW.5/?av. 

Part 2. Group Work 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: Gt\e.I;J fvo---..ft..rL eMir-. vlJ/", '1""',,, J cb.vl<1,. 
Thermal energy: J or /<Mfeuk/ f"l . 
Chemical energy: (; L I"" I ""'"'ll I /1:?[M. a:. (CqG 1"1f' III volvl M.c/.e<JIt.e/ 
Buoyancy: wk", c; /,' . I a' 
L·th h LI leSr /. ) '\ I osp ere: IJ/ I" JIiu,'"j i"-1U.- iJ ".-NI·'Y..L .c )" 

o£. \:l<lXo-J FI v- ) 1/ r '70 
(L'''¥- r..Jb'-' \ k..o 00')$0 '" /1'Jl"J k 15 I 

Why Melting Occurs at Subduction Zones: I' / f...DHc.r rO<..,/c" f ./ 'f' 
"val...,.. re/cr,..><J 1",/0 i..-liJIMs/1-..... cbwv... .. J ,"I 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! sr;\k 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 
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ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma 
CoiollfC)J·/-,o .... / F 

Buoyancy of the magma/lithosphere 
system Ie J r de¥><;A.. 0\.- d nS..e.s _ 

D. When magma rises through the crust. the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 
iJ' )"c" 1'1\.>.<; 1"'0 

s-bp ov-.J 
Crust warming: 

f'c«< L et;v;/ . 

!)e..., 0 Je6v<'<..S i 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences. 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

ik b UOyil-' 1- fOV'"t:-..b Jf ",_d V','f I /;e. 

+k c1n)S-t k -1LL "F 0 ..... 

.rvr cre",f i-" MJ:N"-'- ((,r< $ . 
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GROUp .. · ..... 
ISP203A - Global Change 
Buoyancy 

Class Notes I 

Part 2. Group Work l(fl.fl. 
A. Step back for a moment. oll'{n explain th following ideas: 
Gravitational energy: eYL04t . . 10 CWl..Q 
Thermal energy: of· h.ecc&"..vc 
Chemical VVLd . 
Buoyancy:'["h.e. ,r loS Int Vl1.ol iY!a>.4-k f'vI-+- oJ.' e 

0 
Asthenosphere: so 10.. IrO<*., l) . .JldM . . af 
Why Melting Occurs at Subduction eowtfOSthCv7 *' WaJ:tY 

OO€GV) - /dllO:S'phbre Cc.vn ail':; 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 
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ISP203A - Global' Change 
Buoyancy 

C. Completefhe table identify the causal processes involved with magma 
rising 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

\he cornPDs(tWI, C2>uS.-ed me 
Density of the magma 

Of" c.\.-e VOe.1.< <- \,(')\"" 
(we co I,-e ufClteV vJaS '>-oo.ecI {'("on--, u.e b\.-nl.c\.p'2l 
'OCe"o.l1.l:', 0\0 be ' 

Q-e.rtGL d-ec \'"ec.s-es \(y{"calJ&": 
Buoyancy of the magmallithosphere tT--.-€. mCl 'l'0a c\-€cv-eas-e,s. L'rI 

system teN\peYa Ir€- (:l \":alJ..:d ""IS 
\ CI-€'i")'6,':C0 fC '<1o:n so' '.," (! S 
1",o c.,,- ,1N>I'ort'" buOYClP\:;· 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: W\,'e r, CI coo\'<;, t l l{'Li"€'-a 'EC'."o en 
c\e\1'ioLbj beCClVs-e (t; L'S I1ClI'O{,I'llf"'O d \::; 
\::: 'n. -e Su5 ("(:l e:e 

Crust warming: 
"1\,t C'I\.J..'Ot. t..)JCl\"l!"1ll1o., ct{'cxe.as-es, -:\1 c\-eIlSL.bj as l,\:; GS eXIfOSj 

tJne v\E"c)t of C S U-r-n.:X.l-l"'\O,lX"'5 \OCk. 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 
\1t --e b u 0 \:l C1 n t: -Fo " c-e 0 1'1 ""a 'i3 a \N C!J-. \ d Io-e 

'(jx-e-at:;e.r LIl tr--.e cOllcLn-eIlGj\ CXuSL clu-e to L.LS 
1(N,.r€'f c\'(\lSl. t..'j . at -eCi \"\.Gc cnxSU; 21;'(;;. c()O\-e..'f 
'and VYiHdeY) (I ..... 21 cI-eIlSCDj OIYlc\ 
\ -e Ss \lie 0 (' v·ocl.<.. 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

GROUP#: " 
Student IDs of Members Present: 

AtJ.. 2 (P 09 us, 
A4248311'€7 

11- -
Part 2. Group Work - (1b.Q.---"OO1)t) 
A Step back for a moment. In your group's own words, explain the .+0.-2-- C€ 
Gravitational energy:-1VVL ,.fV!c>lf OJv/() tLV\ ob) ccf ;:.roWG 5 O.f..·jN (' 

Therm.al energy: W1 -0.£a{,. _ . (. Q ,_-

Chemical energy: Dlt .-fh.e. vVVl 5, to <VI , 

Buoyancy: 101:6 v( oU/M:S d:l vW . 
Lithosphere: lJl(,(.v\+(<' -+ ("vS1-' I \on \·Ht 
Asthenosphere: VVld{VV\.[Ulf'V! \',.(Ih<>j r IU/li/ 'S C \ 'I d I Y' {i Ice • 
Why Melting Occurs at Subduction Zones: -X-e (&u,,"'&-( ,,() -Yl\.JL -(')( i J-j-(.J/l(..{' <9 (l 

V';f 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production_ 
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, 
ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

A('))r M 
Density of the magma - 1t 5 t,0tv'1' 

it" ,*lP (>r 

Buoyancy of the magmallithosphere YDcJL \lI)"o-Q 

system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: I. , Q 
c.;JU be q:: It-

s-o' Q.4 .b.k- e. era u off (Oll Q 'H' 3t-.J+ 0 (l- 'vJ-Nt.,. 

l.J Har t).Iha..-v Cf- 0.\ 

Crust warming: 
\ f f:jv-Q.-. C)Y\.A.5'-t.'W &-v Sc\.\o<;"--+ ( w-t 

\t).!C yy\0\£. f nwve. --w 81 rd u- wtU 
\AN' l lAf· 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of grani.te. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the crust or the 
continentai crust? Explain your reasoning. 

IY\.Q. 
Lt if- L+ 

+Q).. GhA '\-t 61 Y'vC.-e.. b0Q. re . 1 
ole)\Z'l+-:J LA. 
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GROUP#:'1D 
ISP203A - Global Change 
Buoyancy 

Student IDs of M!mbers Present: 
1DIt>S \ 5\LtQ 177778 

l\3159Cj30D Class Notes 

, 

(i2 -Mt Q CYlDMA A ON! II Part roup lV\ \ \iUV)\ 
A. Step back for a moment. In your group's own words, explain the following I ea : 
Gravitational energy: 1I{1Q;V(iWthvv\ to 
Thermal energy: hQclilVl8 CILCLUVl:t' of f\!\(Vl£W> , . .. k.,'A 

.of fW)LQCtJn UltlGVI WlLA 
to1hv Of c1AWlctuA 

LithosPhere:teCtcrflG ptcUv' t{ihw Cit LoVlilvtMtJ 
Ll'lrlDk yei S) ">M0\'C c\mvv .. up 

)' \.l' 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production, 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: 

Density of the magma 

Buoyancy of the magmallithosphere 
system 

Aspects of the magma or 
surrounding lithosphere: 

tl .5 to l-·tu 
) ). I 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
h.eatis transferred from the magma to the crust. Explain what happens to density 
durfrigthis process and how it will affect a magma rising through the crust: 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

bUJ?bctn t fD1e-w lLDlvLol he 
bru> DCeaVU G OCtAS, btcCUAu/ 

1MQkt lS Ov'\-.\1A1 d()tlC{.; 

UJrtA GV\ \. S ell Sp LctLtd UJe SLAb ellA 0\ cJ--
uVUJ\JJV llS s uevGl· 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 
A. Step back for a moment. In your groue's own worcjs, explain the following ideas: 
Gravitational 1 )V\\<;/ P(f)V\.PS GbJevrS 
Thermal energy: cf R<;V\-K. 1\'\ .QAVv(0Y 
Chemical energy: (l,V\tNClvJ Mo.t '\t'\Ii\t\ KOm orumst rn(jleG 

x)( lP \nOJ- () -to k. vt l\.L WCl-k{ rv-- ab)eul-
• VV\(.t\-( ... lAC! af\o fOil ,n Me. 10 rl(' . f " '\ v\l'i\l\G\, 

Llthospnere:\"e.c..!rO(\\CJ'V\o..k- in cU.'; (IV,\1" 1" P\Cl..K l \ovl"\ .. tu.-J 

f <;'0\\0- \CM·flJ of ! ,. C In 11< 
WbyMeltmgO cst ubductlonZones:\fllfe8:5 l('1rera\?l,g Q'i J?' § in Su.: 

• IS • , • . C'OmDostnorl' d. \:.oo.u. WCA.k.r lY1c.0.wlL-'S' (.r; 
IX.. 0 el\l(\G\ oce I"$" O'ew..u"'il<- 6f ac1d.R.d to Cf,+-fcen, 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! c 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 
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ISP203A - Global Change 
B ,'. . . 

C. identify the causal processes involved with magma 
rising tl:m;)ugh tl:le)itl]gsphere. 

" 

Factors Impacting: 

Density of the magma 

Buoyancy of the magmallithosphere 
system 

Aspects of the magma or 
surrounding lithosphere: 

-ii'1<'..ctJ1 wilt ev-eli1vqlly ,I. 
G.:i'V!lilr. "iii Qf1(!. Hop {.rm 'J 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: (UJ{\''S \ 41(;C 8:c; '6- vi v 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

\y\{. W C9- vJO\J\O b<- g (((7\.}c.I 

5JidBXn Gftjc)r= r(CQ 'J\L CO(\D (\<x,,-ru.\ 
\ t \'\ 19. 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP#: r 
Student IDs of Members Present: 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: eJFcckA '1 
Therm.al energy:l-lfb/. . 
Chemical energy: e/ts..i5 CoN{d;iv.lrm..> 
Buoyancy: #0"; f/JLlI ;IV[ 

Uthosphere."JC;j c-vuS1-
Asthenosphere: b£,(o(.l/ 

Why Melting Occurs at Subduction Zones: r hWJoL ).V1 "t" N Mif tM-lit 
- . +-ok 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! ".:;7 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 





ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma 

Buoyancy of the magma/lithosphere k}f 
system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: )VIl9}IV rY,f/'}j /f.,c., 

\. ( 
Crust warming: #,f.ll')/fy oJ/.kYO'l "0 1M-- u/tJV/'-

fu rl'k 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

{ru>1 Ihhl 
(lC{f;I''t G It.{ /#"t,,<;<C1.Y(, 

/ 
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oS .k 
"e((\() \ 
C\e:f'5H -I \ 

GROUP #: 1--1 
ISP203A - Global Change 
Buoyancy 

Student IDs of Members Present: 
,AL--I01(J)1'),-n 

Class Notes vA Ll c:, 13 qWJ.D 
214M 

\ Dee-IAn -floUV 
r..:. 0 vl-tCl:l1O''''''-

\ ( "'- ! 
'l- +jre t'. 

I \,7W>/c(' 

me Ii< (\ 5 i v-
Ol- 1-Vtt(\<.) \Jv' 

C (Y"\" 5""" r ,,,ei 

Part 2. Group Work Q'( ,vvt/y,<,IC\ E-ref5-1- ' 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: 'f +ho..-l COU-ses (.;tJ)CC+s ro ChCtNjC I n (:OS \\'e;\'"\. 
Thermal energy: \ VI CAn OOJ f'C-t- r'Y'i5"(\S . .{ c r(\ a-!i.ev f'l" c "'",rrtF' . '. . +hCd- C0lr0r 1<;It"lt,y'I () -"' -. ,,' . 
Chemical energy. .f('eY Cr 'U 1 r ",', v.nt. h'i-( (V:" ",,!< _eq ". "'. ,) i f" (tt,", .... Buoyancy: C0lcSC5 l(lO--CII", :l "',' 
Lithosphere: VO(<<'j (OlcleI i \1)(1--\11<::) !?(-fDkQ,biCj -li"cdll-' I CjlU-\"P.1 ()(((ff-

Asthenosphere:vDC I(i hevr(10/) sol,d J hVHFf) move , L:>(Y1c!c.,ol€" 
Why Melting Occurs at Subduction Zones: " 
J!\(I'h'ij O(((r,"- dtle -to INcd--ev '{\)Y\\Ch COtlses rO«li,-;0Slfio)'1 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through;the·lithosphere. 

'. 
Factors Impacting: Aspects of the magma or 

surrounding lithosphere: 

Density of the magma C DVYiPDSltlcn 

Buoyancy of the magma/lithosphere fY"'{': \ t.e d vb C 1(.') nsf". 
system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

V'vl I ( .e-VZ0I-uol\j 

KqUI II DI/UrY'. 

Crust warming: \)J(\(\3 4\re plDceSS- v-I- .equilil'))')[)'(Y'1 \"''c 

mosrno.., \"') CClL.lS\(I5 C 1'\.\3+ OJ Dund i + 
\)'J (J..t f{l 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

Ocxon CVllSi- ttC.Dl.lSe i+,s OivCOCiy rnocl'e- of 
de VIse V::CA<;O If so CI ddl (l C ' .. 

J vY\ Or (" C ,.P "I 'C''''-b6<;Olt.::: (1 (eo-let ,:Jvc""SUY{', on ,- ... .>C 
• J -I re (_,,/,:. 

C I'll". -t- I+' t>() ! c,l .j, n \../...... ,Ot f Y\cr'1·\c.. , ). 'VI',_ ry,,\y.p- '-"""'<:""1' ' v j ...... ,·t?)" 11"'... • 

'''''', i """y,.}. .., '. " , , ,!('; J e'" .. Y.".,e c',.r) '" 'I, \ '-, -,\. " .. 0 ve"(A-le-( de" 0$" +,j 

GHe n.lev· 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP#: 
Student IDs of 
A Qooo<..13 'l A <.fog, 8'0'( 

A'-\lb%\lO 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: f. R'" of '1 ro."; hi 0" Co." ,,1,') C"-+ 

Thermal energy: '-'I ' 
Chemical energy: e.<'-'-'",\ "\ m"" \. ",,0.5 Ioc.:; "-'J "IJ)", '<J<.A <>-"'-" (.:,,( l'(\.Lo-l 

Buoyancy:·"'" !'VU<'<-,") \'1 ,--,h,c". ""o..-I-<J\",\, <.-Ad .,'''\e 
Lithosphere: 'nveo-lU0:>\-e. 0 f 'roue \-"'-'.0<"<'""" <:.YV-.) \-

Asthenosphere:'n...... ">",\,d I \)o"o.<o..'o\e \."4<-' '" 

Why Melting Occurs at Subduction Zones: <:""N\ .-;<>" c..1-. "'-"¥ I ",<lcY, ("1 W 0.. K.v '" 
ru d <. "'" kl \\N..\ L 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma \ 

Buoyancy of the magmallithosphere to fef'S 

system 

D. When magma rises through the crust. the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Crust warming: I 
fh£ rfV.,j OJ'" I:I/\)")c"') \ ,'r0 (',{ bet tiV(C(f 

ill -nleJ? -thE' rD6\:CI h.I"C\[·':;' \ 
00, (u0 be. C0IMC) Ie'S", ('4."'5 \ \ + f 'e e I fj. 

E. Ocean crust is dense and composed mostly of basalt. while continental crust is lower 
in density and composed mostly of granite, Considering the density differences. 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

o{\. {h...9.. OC<::UJ'\\l. \') rAort 

+Iv.- \""1 0.> r <-eo -, 1 ) u . 
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ISP203A - Global Change 
Buoyancy 

1\_ GROUP #: K 
j 3q if Student IDs of Members Present: 

Class Notes 

Part 2. Group Work 

AI-{ou ?J2'-1SS 
30::rCJ=t 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: f';:,\ of o/cevl1"1-) 
Therm,al energy: . L.VI OJf\g L nC) \ V\ -fAY) P 
ChemIcal energy. hClVl.C e C.1V\CX' \" C (:t.! f1 U l 0\ 
Buoyancy: o.lWneU ClQJ'\S H'C,1 0: O'bJCC/'f ",'\, 
Lithosphere: - CJf\.)S!r /.eGlV-l-h Q uov\;;..is 0 U .. ).) 'r 
Asthenosphere:- h Ot\-C.ir:. "'t\'V6 \- I MO:>+,U-j JOllY( 

VI'lPiS (HOii, ti ,if If!; 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! lOU'?') 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

QC, t* f'r\.U-hS' ITI 
Density of the magma . 

Buoyancy of the magma/lithosphere ; tWV\ p)SltLOn 
system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Crust warming: 
I\'S mo.q{Y\o-- cvus.+ Wtl! 

QnC/ II-l'inn '''-,r. 1\)1 f ( i:::O, \': I,· I' f /.,,101 0 1/, f l v\.'\j; f ',vv v .... . l ' .. - \.;. / ) r...t "'...r'''' 

,j!(n Ii ",(oc[JJf'r\.O-S dfJl \.r? 
E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 

in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

l+- WOUlCl \\C\. Ve ()\ lfe.olA.f:V 
!(U l V '\ 0 LC.CC v'\ Q,X-U.,s·r 

," '''''', ,,'\e \' L,'· \J'\ I' \: .,' \ - '." '" ' "1! , " H, I' L.....-, ,',', "\ V'\ \, ",,",,, "_' 
, \ 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: U''J "ft._reA (0. J do'"'" f"C-e- ot ,(""vi 
Thermal energy: t::l')l!.rbJ ,evl"""'e..-J k--.P. 'I""', ..... ,"') or J(,..c.'<,,,,s<-J 
Chemical energy: Eo, <"'5,) ,jvrtAJ-r-,t-." .... k • .A", <-.... p • .st!iOv,. 
Buoyancy: It-c"" ,,-..tt ",,,,j-(..(: .. ( fl .. ",!' , 
Lithosphere: Tl.e... \i'Ml,vd,_-i- "u<,>'\,1 '* tl.,... L ... dl, 

I '""e<- 0(. f-i, ... e,JH,,, 
Why Melting Occurs at Subduction Zones: 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



.,¢)[",".,C" - Global Change 
" .• L\' 

'O':'Complete-the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: ' Aspects of the magma or 
surrounding lithosphere: 

Density of the magma 
Lo .... rOS: t: 1;1"1 

Buoyancy of the magmallithosphere /<-> M( /-
system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: " ... 'J _,' I f1 , . '. 0<--.' ."q 

Crust warming: De-"s; l> 
e- .. 'Ze.r. 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

3 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP #: 1-11' 
Student IDs of Members Present: 
J>tIij " ,A342;.053fO 

AhJ&.l97S 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: ener9'1 q,)ocfccfed '0 i'f--Vl ObJeC+S crfi'rQC-f,,,,, aile: c",')c,-+Vie/ 
Thermal energy: V'\ef91 a5souo-ted v-'r-tl,l'r-h < I""'c:WU"\en+ of .'Y\ok6lAles 
Chemical energy: e.nerS,\ D.ssoc.ioA€'t:\ 1J...l\+V1 yVloleu.,des 
Buoyancy: Jhe. -1V1Clt ,<; +he t;o.fY1{; ClS '-h,e. fluid thar IS;- disefCiced by 0.11 Dbjec+ 
Lithosphere: rbnt+\e) u..ppu Ilx'fU" of' rYll'Y1i-'1e. . 

I .f' .-1..\! "-t1Ae \,'ThospYlve.. Asthenosphere: I d..eYIS-ef o.,\e..r 0"\" MO.·I' e uvv' .. 

Why Melting Occurs at Subduction pbs,+, en + wa. ter - +he ng h + -km.p 
o.lc1d.. preSSLAre -,0.10<\3 w.-f11 Qdcled vJQte.r / C(LL(5eS; --h:> iV\e.I+ 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy , 

, •. '1;; 

C. Complete the table below and identify the causal processes involved with magma 
rising throtI!!if.i;the lithosphere. 

.. -

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

c\ e.m"f-j I...}III Vlse o.jld V Density of the magma "sit" o..bove. -+he.. "'i9l'1v , . / C+ denSI"tj . - CO(Y\ pbsrti(){) 

Buoyancy of the magma/lithosphere 
C\ \\Dv0$ i+ bc::. 

"",ore. tMo-jD. +,Whue 0. h'"gVtef 
system de.YlSI4j will be. le5:'S bl.AC>/O' .... 

. -',-,( e/)S I'+U \ '" \...lJ 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

p. 

Magma cooling: Coalef W,I\ '+I'\-€.. M"tjVVlC<.-\o 
be.. dJl.-n:::,e..) w'<"l, eY\ '-Vii t ,+ +0 S Iii K be! 0. . .0 \ e $$ 

Crust warming: \No..r (V'-L" pt'..rtfflA:r e \A) \ \ \. c: C)..tJ.Se. -\'VIe. c....vv.s-l- -+0 
bZ leS<; d-e..n5e-,WYclc.J.1.....,;I\ CctMse ,+ 1"'1> (Y1o-€.. 

0.\ 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

'c::J.-so\nc Mo..3""O, \.0o..l.\d tx... '''''-'ore.. beeo.". 
UUs.+, Since. e..,Y\"hNlY\+o..\ \S/\ leSS. 

. C\. 0" --u-e. <"aVY\e.. --+V\Q f'\ 0 ceO-V) urus-;- I - ()I..y\o-. --\1ne. ",,-OS mOe I S. XV\G. e ,- TV \ . ...;;, d 
'f'{\.o-\<ui a \ 0 S o(e a" CY\..,\s'\) +v.., -e. bOo $q If.: c. rna 3 rno-.. W OlA I 

""DIe \(\ --\-h1'S I-ess o\..Q....r'Ise (cY\+f\Q_rtto.\ \'n <>-+eY"I 0.. ( 'f-Vla. A 

1(\ 0- Mar" Occ:a"1 ma-\-ef)a\ -Q-o"", Ii-,::;. \'YI6cl..o 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP#: IV 
Student IDs of Members Present: 
It"( Ilbl U'I 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitationalenerqx: rov/>-- df C40'"d "'''1 
Thermal energy: (ro,V"'c 0/ N«/-
Chemical energy: r..or:"'" .of- vt( .. LJ 1u fUrlMr,( ),.11 
Buoyancy: ((/hhv( IoU,..,«", J-<""f) of' ol.i,ci- e:.J fl •. :, '''' '" 
Lithosphere: oJ( /;:;tJ<,//""'l",bf? OtClJ' 

Asthenosphere:/1",;J.-I) (A/I /'111.f!. "'HI 

Why Melting Occurs at Subduction Zones: C.htm0 ,."" (, M(,,<>Slil'') ... rr'., JJ:h .... "f- 1.1<>. k 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B, Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Co,,", (,,"$ ;.I..'\v- s r 1-> .... \1:01 
Density of the magma M; l\I?-••• h o.ilJd 

Buoyancy of the magma/lithosphere \!>Nl e ('" 1 .... j ¥:'Iv' (' 
system Sl.fs i ill i} (G1O!S 

/ 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: ;vk5f1'1 VI S IVl9'A.· d&.- t..( 
,A rI. '<"' '" 4.:, i·1 i> 1<'", ""j . . 
{"({<SIN'''! .)r"'t" i." j 

Crust warming: C·"" \-

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. ,..,) .\ J I. 

f / x..- fYl"')l'" '" vo'" 7y - f ; !A -rk . ' I o ( ftc.; !r" b.f ",;:;, , ... , 1" 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work . 

GROUP#: 0 
Student IDs of Members Present: 
ft-i la IJ 3 6 1LP M'3to ..... 0?lO 

A 3"'1 SQ01 17 iHlOq (g 4:2.. 

, .{ V\t:.I'LOJ'-j 
zl 
-e:JV\a1O) 

A Step back for a moment. In your group's own words, explain the following ideas: . >r-c 
Gravitational energx/ \'S, \?\).I'-td-6cl.vn (\r"\C\ c.Cl..>-Sc;:. \')\.\ tll'-'+I"\ <tYClV\ 

Thermalenergy:f!:;.-a.u... SIJ..1tQs 
Chemical energy: d foG\"\) ""Clf'.<:!U <A' Gn.. 
Buoyancy: ..\-'f\u-t- o.'r\c\ "S;)l)I, . 
Lithosphere: \Ci\I.tJ.r ... " £Q) Cy\Q Q<1 S'\ 
Asthenosphere: \(i'-.\l"'- \ Q00. 'no\ 
Why Melting Occurs at Subduction Zones: . \ (Jrf 

&(G .. CQ'YI'{)GS\J-o, yr.Q/KRt oP-\(:,aM""- \')el'Y\ 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! \Q 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

-'1""- fi\C, be. V Ss Q).Q 

Density of the magma e::,urro..A. 
"'Y::> '\..\ s. Ao \. 

Buoyancy of the magma/lithosphere 
qohC) clo ['{U\r\- \ (T',{ orO 
a,QJ\ K \\.01\ +M ro de. S' system ovruno \.t-, 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

me !-!ed /-1 

jrai7 ik 

basalf 

J 
3 
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ISP203A - Global Change 
Buoyancy 

Class Notes 

GROUP#: r 
Student IDs of Members Present: 
1\3q 

b. _ I I Mb- O'YId' '\ r'6-ttl' .. lI.,u s , .' , . \ f'I\ .\-<-iDe.. J 
Part 2. Group Work \-tSS C 
A. Step back for a WQuP's owp eXl?lain the following ideas: -r 
6ravitational energy: ;r;"v"',\,IIJ\\QvI ,t:Oftt /'II(vttt.F VVUl.,,'tct- R.. 
:rhermal energy: v \q. f J W 'tV\' IA.-t.Q i'h S i cu-uJ" IY1 1> I cv I t ':i . Jl1 0'( e • 

J .LI L ( •• :lV vl.o (.,NiYJ c..- ( rt., - .. -L . J -Ghemical enerry- U'«' '" T 511 ,I + 'r'" r .lM.....-\ f 0 {\. If". " 
j ·r·· JIJ ( . " fIL )SUi l- live +"t. <J f or 0-'" ;) /;»:'.G+- Q.\rJ- 1-1t.. .....-aIle... ((SIIC 

Buoyancy: C.i" '''It'l(<2.- ." ,--,II" ({,.,,-, ., / • , h '\ r ' ') ,vrt-u..Ce-. 
-l..ithosphere: ()ui:<L( 5..,\ err <-cur"" \ '1..\ _ I ' '. \'l \' \ \' Ij''/! 1\-I>J)PlltRe., Asthenosphere: 'V l ( 1-\..>\ v, '-' . . ' 

Occurs at Zones: vJcvtu ,'S (Q., I 5J- ,',vi 0 
td-hQ'fhiU!:.e.,. ClII.(J\., thilvY\0)ts /<.,Vt\S. 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma 
-He" 

ot w t-R., 

Buoyancy of the magma/lithosphere IV\p'd,rY\1\; If\! Lihv} [hut.-
system '" CJoe5 (IUIJi"v, 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: l 
\\\(Jt.c(5d dtM-:dy tW,15, 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

bv 8 j forCe." f.({55UIe., 1'5 YUL{fl' . itl:'" 
t-kQ, to/ell.. VI .+-he.- (tilS j+l dve, to. {he-

\ I' ,+ v +If l;JhlC ClUlJO eu'" o+- 'vJt fIv /v, I ( 

i IA. S e r t15 

3 



ISP203A - Global Change 
Buoyancy 

GROUP#: 
Student IDs of MemlJe Present: 

Pl4-3 \ L\-<A \ 
Class Notes A- I..\-.y-\. I>-\- '1 D 

iY\lXffiCA. 

C'rmf()\aJ 

Part 2. Group Work 
A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: CQ lL ",C\ bL\ (JI"C s,cAtn:. ex:. e \ "ttc\ G\ 1 C\ II 011'1 H C40:'-l cq 
Thermal energy: reI lise (\ \1\\.\ niC\;Uilc \ \ \- C\ \ ie\ 0 tu I/L -
Chemical energy: b"" "lY'\'. <::t\\ .. \Ctt\,( Gf C\ \ 'I U) J rCb \ \ \di\.l\ .. ,) 
Buoyancy: Ii (1\-0\(\\.>, ') \ nK \ n c:.c.. aU t lu Cl \f-f-\" \e \. Ill.- \ n n'l CI tw-c: d (. \\ <; \ .. 
Lithosphere: c.l)IQ (} \le\ t:\ 1%\ t C\\'"CC\ he \ \) L \, GCc.Q n \- U.l\1"1! Ile\1 \-
Asthenosphere: \'l(il C\ 1\(\ lYI\JI( rilt\\·tc1;:)\( n "'-lIn uV"C pi ( SS\J Ie en I '\ 
Why Melting Occurs at Subduction Zones: YDCk nil It<; U.X"\U! lNCl rt: { i <; ClCld '( C\ 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

CO fY\ 
Density of the magma OCe u A--\\c CJ.! mQ 

") 'lY\C.- \-\\ 0'j 
rAPY\":,\ '. 

, I 

Buoyancy of the magma/lithosphere tt\\ I PO Oh.,\ I"C I grc\'\i'\\Ij 
system 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: lYre a eJIS\ t'j Lt\ \ \ (\ (\CX\D.. tx: c (, \ \ \( 
Q':; Of\\Sl\"I\I'J lUt\\\ICVC(V,{· 

UO n\CI 'c. Ie ( CiU s'C \.\ i CO Cli e (','J.u. Vi. ,,( \ i 
I.U -til iT:( ':, Iii; :d .. '. (\ :el \ I \ UC 

Crust warming: C\e:.\ ,<:,\ T') \.l.\ \ I C\ c C. \eel <;;C \)( ,'-'-'-
IY, \i li,\' U r', i' .. \. C. \ \" C " C\ S.\.: s, c\ U\ ") \ \ II}, l U \.', dec y(Q'i,-(. 

(I.';. As rnoCj rna n ",c So rncClClVs,\ 'i:J \ (Kyat ':)C S I . 

[\ S\ Y1K tnc C\ (n(Jhj drcrro'S·e"· 
E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 

in density and composed mostly of granite. Considering the density differences, 
would the' buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

(tIlt, C'CeC\n (I'll 1,;\ ' . .\,Cdi']. \)CI!\L;IC bU (J;,I i.cr".,',. 
\.s \\ 1\ (Uli ni'er) \(i' C\ ([Iiei 

move, CI"','::;' , ...• ! ....... 0,(( !1'Ule j·)U0\.JCl\\'I" , 
trlC. qa p netweeh me 0 ens,!, y (! F. 

I/_.J If \!i(\hC'l l.)()EQ\j-- onel rJClS,o. It IS 

L-- inc{1C-G{ ,()6{Sa \Q\rqc.s.r, (o.u grcortr-

J \ov\()qC\ntfllxUL' 

3 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP#: .j2 
Student IDs of Members Present: 
4 Ylq::rqtbZlt? I 

qU 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational pu.,U., oct maJ-uAal.<l tvwCW'ci'b #UL oJ .e.Mkh 
Thermal energy: l'!t w\!ucYl cUML-rj tv dUv.w 1;) 0 

Chemical .uu.. tv {Jv COWM-17Yl ttY -taYWVS evwtIlfY 
ttiAL <f -:feW.. rJ};; +v ci.u!A-il-tj C/J..!!, 

Lithosphere: b\.1 ttl<- DCUlKf'" 

Asthenosphere: S() vcl \'tCIt. t?u1V+VJ 11M l'()q-S 
Why Melting Occurs at Subduction Zones: Wttlw D/LOWl Ltno4opkw.e..- UJ . 

.M wr.uvt,P/l.lMiWe.. wlM:U1 oLw..fvCJ5mDD81noY1 
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! c.k1CU'1CJ€.. 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma clv1CUflQe.- - wdJ!::tY 
M ().Q\cleoL to c..V1ewtqe.. ()\L.yl.M bvj 

Buoyancy of the magmallithosphere .O.{;!%o.4)OVt.w.e. 
system rWtv 

M VYll:L --l Jj, +D (,,"""'- ' , 
(J J I 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: WVuJrI #te:. +e.ntpev"oJ:u.V-e.-
. 

Crust warming: YY1Nj'YVlOv tv..J-.Vu..., 
ib.M 

Of' M . ..lt.! VLw..C -to CIW.-<l+ (t. 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

Mvt QoYCQ., etl a.-. IocWD.-lfi e.... VYlOv wouJ cl be.-
i11 C;Dt1;./1YLULta.t CA.J).2y\; jA 

Yl'lffY'e.. WJ CDl'1tU'lQ..¥Vtc&. CfU,fAC VeM-lMl 

m ()E-UJt%l UtMe. iV1M 

C/l.MA-t VIM mOkt 

3 



ISP203A - Global Change 
Buoyancy 

Objectives 
• Use the concept of buoyancy to explain how magmas rise 

Causal Principles 

1. Gravitational energy, thermal energy, and/or chemical energy drive ali movement 
and change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

5. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

6. When molecules move faster, the density of most substances decreases. Water is 
an anomaly because liquid water is more dense than ice. . 

7. Buoyancy causes materials to rise or fali due to the relative density of materials. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

---------

GROUP #: S ' --
Student IDs of Members Present: 
A4-'6'2fI2<ITO A '-t 3 \3 '5 "55 tl 

f\ '1'3 2'1"1'-;>' =3 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: fi,(ces -tioc,+dnv( "bJuit hvv<vriS "11;,( ","",(I 1,,,,,,,.,/r ,,,,{ 
Thermal ,{SuI!, {"Vd' rnovemu,+af 
Chemical energY:c"-'U<'/J\j 10(, .. £«1 (\ (",ll q+ ,,( 10 
Buoyancy:relc,J-jd., DQ'·j«'··, <"iw!slh'c) of d,"(f-CftVl"I "''''( .. ,,';J 

Lithosphere: ,0 \,$ \cls 0 I il) e cvw:.f- """,d +t,C fC" of H, I: '" ,(,.,.+1 ( 

p<"'l "lilAC ""If,qtl( b{',vlv p",( I'V"'Se''1'""'-
Why Melting Occurs at Subduction Zones: 
we ... -t--t( t{Al (Co ,--,,\ j f'{ 0Y\ i /'I -H/\ e ( \t\..,\s, t- Cl.-\I1 d C L"LI.'1 Cl.Lo..l$ e 0 tid r-ode. hJ. {vt ( t+-
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 

2 



ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

. . . 

WI1 t\A. t\Ae I'l>cl.t H- \oCCo<V\d 
Density of the magma \"SS c\<:"\&t ij-h> ",-c 

Buoyancy of the magma/lithosphere . 
oS CLV\c\-tt..C 

IfiV,o>p",e(i: """-.MS. "T"t 'A 
system t,uill McJVt hV\J(uc{5 (·1 Ll ,I,'DI.1'QM 

(1.",(\ (f ... ..A....IS{ I/'v\.(jQ ¥\At'. h. )'i-oo ti(i'."c1-

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: 
Ti, tM.llt\""Uc 10 (L 00VS '" 0 (C 

Crust warming: 
Th·C C vqS + p u 0 ()'\ ej 1.( 0 CU-VIS C 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 
the v,j\i\A\(\ \at CJ<,\ cuvch'"c",h:t! i(A..l,t 

bUCvGlS-t (u,\I-;I\A..[,\.l--cll l·tS) clQ..(,\J:c- 11\( 

c\'\\CI(lACe5 l.,e\V\J{cVI -Ktz cLc.c"/hes 0\ H,e i\1(d",r(1 (\,\.( ·"vl ( 
J 
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ISP203A - Global Change 
Buoyancy 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

When magmas rise close to the surface, gas bubbles in the magma leak out of fractures 
in surrounding rock. 

a. How do the gas bubbles affect the density of the magma? 

b. If the gas leaves the magma, how would it impact the buoyancy of the 
magma? 

c. If all of the gas in the magma leaks out, would the magma continue to rise, or 
would the magma stop rising and cool in place? 

During subduction, water found in minerals of the oceanic lithosphere is released into the 
mantle. This process causes magma to form. 

a. How does the water affect the melting point of the surrounding rock? 

b. Once the rock is magma, why does it rise? 

c. The lithosphere is solid rock. How does the magma change the surrounding 
rock so that it can rise through solid rock? 

4 



ISP203A - Global Change 
Buoyancy 

Class Notes 

GRoup#:T 
Student IDs of Members Present: 

A3qq LI3e II A LiZIf$S '-125 
1ft 3Q::g)7Qrs 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 
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ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

t Ci-$ 
Density of the magma fr e$ll.{1) \lAo(ehg.l?,s (}M::;fl-lj 

s. . 
Buoyancy of the magma/lithosphere (,s.e.c::, '-¥/AtIII. (..cXY':", system 

+att'{J- of 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

" " 

\( /'-
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ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP#: X 
of Members Present: A f5'5"1 'I: 

p..-'3 \ (0 "';,D q:; 3 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: ("\OW'QA\:- WI eo\ w",c.tt\ -tu- d- -\A.<.-€.-t/'.\-1-
Thermal energy: t,.\VI v-> \-<-1Iv \,..u.1- lS J . 
Chemical energy: 4 C\..e.VV1I<'c.\ 'oov0.i 
Buoyancy: Dr ctlJ'Q.. l'" Dt w<,).·JI", \ 
Lithosphere: \of' C:k e GnI,+-. (YV L.\.JJ.J \ar.\I{L-
Asthenosphere: s'G\,')' \.vf l&\,:\U 0'; VtvJ.;.A' l I \.h<}<.r -kmf ..J. "",I- 10(1 \j'\... . 

. . Why Melting Occurs at Subduction Zones: J"i-\..\.-,Vl J cJ; <;,olldac-\1olA 7W't.- \:lIe.... 
-\-\>0.. .... \J;- IS. \,J(.h ... .f c.s '\Do ....... ew.W/ wJ. (00\ O(.. .. \;t,)"" 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! 

B. Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production. 
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Buoyancy 

. . 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

Density of the magma 
-0.t- WM4JI.. v--(.'1fh."-. 

rkM'7JA. Ot,.., , ( 
\ '"''''-\o\L . \1<.. "(1 ('t k:r;; 

Buoyancy of the magma/lithosphere \''\.Jld. VS 
\p oU,,\iM "" l system 
e.rJ. \v \..af. 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising through the crust: 

Magma cooling: l\<:, ""l'J"""- C--oD\( \,..\- -\-v.- <;0(1""'-""0.,....,) 
}.;s c(\Jd- Cv-<\ 

c...\.o$'Mf "",A I.vu...\ """- ( 

cJ.u...v- (cs--c.L c..> 
V"-c..'7v.. v. c<>.) t s 

Vv- !t(U\ \ ,6, .. VI, 

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma ,be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

\'<. 000'j''''''\- ku- w,\\ c:/,u',u \'V CAue\- b/c.. 
\.\- *"''''''- \ CN (\-, Oee w- '7 \ II"<:.S. 

\zv\(fII'l '(fo.J"ot,,,,\-z-'\ CI'\lS'" ,,\- ... I\... 

<v-d b\>'{LACI.!)\ 
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ISP203A - Global Change 
Buoyancy 

Objectives 
• Use the concept of buoyancy to explain how magmas rise 

Causal Principles 

1. Gravitational energy, thermal energy, and/or chemical energy drive all movement 
and change of matter on Earth. 

2. A system is in equilibrium when energy in the system is balanced. 

5. Temperature is a measure of the movement of molecules. Higher temperature 
means molecules are moving faster. 

6. When molecules move faster, the density of most sUbstances decreases. Water is 
an anomaly because liquid water is more dense than ice. 

7. Buoyancy causes materials to rise or fall due to the relative density of materials. 

PART 1: Background Notes 

1 



ISP203A - Global Change 
Buoyancy 

Class Notes 

Part 2. Group Work 

GROUP #: -\I . 
Student ID/0f Members Present: 
IV-iOyq l'-Ia3 

A'"I1.83JZ10'-i 

A. Step back for a moment. In your group's own words, explain the following ideas: 
Gravitational energy: \Z1f\€.\-\C -t -1wv d':0JF-\-s 
Thermal energy: (j!\Qr:J'j '* hW+ [rW-pP'l1S vJA;·1f\ 01/'1:: 
Chemical energy: r<:.\c,-ts 'to -* o{IJ'Y1:\ + {\f\'Ulec<.J(:J 
Buoyancy: -1'ne. rIO( 1- lS '2.q U."I -f.u f1Je '--"<'i17k+ >f- --(h e. lAfC!-/-v --K-e. <. T-
L'th h C ct>Nl LJp"'e. r ",,-o'''-lle tJ(;-- -11 (r_ I 1 r'l(" 

1-' OIM se.',&v"'"'I' W{(..<!.i qrt: rf-tt .-' Asthenosphere: 'v'--l \Iv--' -'; 'f'i: t1" Y I \\"'\ ide. i V0 I "- Cc::,\ci\eI..l, Y\(I- rc\!.cr '/)s ('. l-heal 
Why Occurs at Subduction Zones: l'<'G'\ji0t\ nSI'iI'l (C\ " I 

" _ " . . ",(\.lee V\;'p ., ILL II-f'hl.\'" 
, , / V" \1 \\ '1 J 1,,- 0('1.0(\ rfh I F \.f 

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! <. H'Vi'11 
[4Q(-\i1,,)< 

B, Label the diagram above to indicate the types of energy driving plate tectonics 
processes, including magma production, 
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ISP203A - Global Change 
Buoyancy 

C. Complete the table below and identify the causal processes involved with magma 
rising through the lithosphere. 

Factors Impacting: Aspects of the magma or 
surrounding lithosphere: 

\('{rtPSc:::.Je 
Density of the magma (y-, C lfI\ P U1lO, 

Buoyancy of the magma/lithosphere . 
\[A..\\'rz- o,Q{\sry 

system tf.<: ('{'O..*.\c.x\.s j 

D. When magma rises through the crust, the magma cools and the crust gets hotter as 
heat is transferred from the magma to the crust. Explain what happens to density 
during this process and how it will affect a magma rising throughthe crust: 

\ f)C C<:.Q...) Q.. 
Magma cooling: 1'fI(", \jf\)U \J. c.:.ulMZ. 

Os-tl'tCt.:£"S -\"V)t \MIl 
W\: r C\ XR( ---\'h Irwc:t}- --to C flA-S + 

Crust warming: 

IS • ONe MOt;r''Q 

(;\.1"\. X\(1u' --VV\e. 
. J l}i\ \ V..Macc- OrL cd-

E. Ocean crust is dense and composed mostly of basalt, while continental crust is lower 
in density and composed mostly of granite. Considering the density differences, 
would the buoyant force on a basaltic magma be greater in the ocean crust or the 
continental crust? Explain your reasoning. 

'mz (,iJ (\-\-,ne (\+0 t C/\AS +- \ 0\ -\hE: 
CJ.Eldl (r\;\S'\- I --5 -\/y-,c.. \O\.). CY',( a{\ t r:9:..Q.. 'vJl::,V\ \LA 

\o<L 0(\ -Vvlc OC eG.n cN'::A--, .:51(\\( 

oCE'OJl eNs+- \,) Ml{\j\ .J/Inz.. 0.tt e 
bt \Q:)S G'0 vvtl\, 
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ISP203A - Global Change 
Buoyancy 

Part 3: Homework 
If you complete the group work, you may work on the homework on your own. This 
means your answers should be generally unique from other students' answers. Submit 
your homework using ANGEL. 

When magmas rise close to the surface, gas bubbles in the magma leak out of fractures 
in surrounding rock. 

a. How do the gas bubbles affect the density of the magma? 

b. If the gas leaves the magma, how would it impact the buoyancy of the 
magma? 

c. If all of the gas in the magma leaks out, would the magma continue to rise, or 
would the magma stop rising and cool in place? 

During subduction, water found in minerals of the oceanic lithosphere is released into the 
mantle. This process causes magma to form. 

a. How does the water affect the melting point of the surrounding rock? 

b. Once the rock is magma, why does it rise? 

c. The lithosphere is solid rock. How does the magma change the surrounding 
rock so that it can rise through solid rock? 
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